Nicotine is considered one of the most important compounds in tobacco because of its effect on smoking quality. Considerable efforts during recent years have been devoted toward breeding for lower nicotine varieties. A simple index for the rapid estimation of alkaloid content would expedite genetic investigations. Ivanov [1962] (3) and Senn [1957] (6) have reported methods of determining nicotine in fresh tobacco leaves, but costly sampling and laboratory operations are still required. While. cutting tobacco in 1968, we observed that color of thEi! wood in stalks of low nicotine breeding lines differed from that of the check variety. Wood of various genotypes within the low nicotine breeding population also differed in coloration. Such color variations may be associated with nicotine content. Therefore, we investigated the association between color of wood in the stalk and the nicotine content of leaf samples. Herein, we present correlations between an index of wood color in tobacco stalks and percent nicotine in the leaves, and describe how such an index is used to estimate the level of nicotine in tobacco leaves. At normal harvest time, ten plants in each plot were severed near the ground level with a tobacco cutting knife. An example of the variation in color of wood in the tobacco stalks is shown in Figure 1 . To derive an index of nicotine content (wood color index), we arbitrarily assigned plants to one of four classes according to color of wood in the stalks. Classes 1, 2, 3, and 4 compare closely to the colors oyster white, daffodil, orange peel, and pumpkin, respectively [Maerz and Paul, 1.930 (5)]. The plot index was the mean class value of the ten plants.
MATERIALS AND METHODS
Most of the breeding lines that had been sampled were cut in 1.968 before the relationship between color of wood and percent nicotine was discovered. Therefore, we determined the wood color indices on the same breeding lines in a blackshank nursery and compared them with percent nicotine of the lines that had been cut. In 1.969 the wood color indices were determined on the same plots that were sampled for nicotine analyses.
The relationship between percent nicotine of the samples in each group and the wood color index was measured by linear correlation coefficients.
RESULTS AND DISCUSSION
The wood color index proved to be a simple, rapid, and inexpensive method of estimating the nicotine content of hurley tobacco. All correlation coefficients between the index and percent nicotine were high and DOI: 10.2478/cttr-2013-0274 Cross sections of tobacco stalks illustrating the range of wood colors from a low nicotine genotype (left) to an above average nicotine genotype (right).
significant at the .01. level of probability (Table 1. ).
Observations by J. F. Chaplin (personal communication)
at Oxford, North Carolina, indicate that a relationship between nicotine content and color of wood also holds true for flue-cured tobacco. It is noteworthy that one set of the 1.968 correlations involved predicting the nicotine contents of tobacco in a yield and quality test from the indices in a disease nursery in which cultural practices, soil type, and other factors differed. The other set of correlations involved association between percent nicotine of cured samples and the wood color index from the same plots. Correlations in 1.969 were between percent nicotine of disc samples and indices from the same plots. The close agreement of all correlation coefficients indicates that environment does not affect the reliability of the wood color index. The wood color index is extremely accurate for the identification of plants low in nicotine content, but becomes less precise as the percent nicotine increases. The wood color index is adequate to classify a population for most practical purposes. We have used the index to select segregates in a breeding program designed to develop varieties with lower than average nicotine content. In a genetic study this technique is the most feasible method of classifying a large population in which only a few of the desired genotypes are present. To investigate the possibility that the absence of wood pigmentation is a unique property of particular low alkaloid genotypes, several Burley 21. tobacco plants (Figure 2) as the low nicotine genotype in Figure 1. . Thus, the color in tobacco stalks is apparently associated with Cross section of the stalk of a Burley 21 plant which was grafted on tomato stock and field-grown. Note the absence of wood pigmentation, indicating extremely low nicotine content. materials, perhaps nicotine or its precursors, translo<!lated from the roots rather than with genotype of the plant. The mechanism of biosynthesis, translocation, and accumulation of nicotine has never been fully elucidated. Identification of the metabolite associated with the wood calor of high nicotine plants may reveal some new insight into nicotine metabolism. Thus, the discovery of the relationship between wood calor and nicotine content offers opportunity for further studies in the biochemistry of alkaloids.
SUMMARY
The calor of wood in hurley tobacco stalks was found to be correlated with nicotine content of the leaves. The wood varies from oyster white to pumpkin in col or; the lighter the col or the less nicotine. Correlation coefficients between wood calor index and percent nicotine ranged between .81 and .84 which was highly significant at the .01 level of probability. These results indicate that percent nicotine in hurley tobacco can be reliably estimated by using the simple, rapid, and inexpensive wood calor index for classification of plants. Calor photographs to illustrate these differences are included. 
RESUiv1E
Nous avons pu determiner une correlation entre la couleur du bois des tiges de tabac hurley et la presence de nicotine clans les feuilles. La couleur du bois varie du blanc «oyster» au «pumpkin» . Plus la couleur est claire, mains il y a de nicotine. Les coefficients de correlation entre l'index colorimetrique du bois et le pourcentage de nicotine se situent entre ,81 et ,84, ce qui est hautement significatif au degre de probabilite ,o1 . Ces resultats nous indiquent que, pour la classification de plantes, nous pouvons estimer de fac;:on satisfaisante le pourcentage de nicotine clans le tabac hurley en employant la methode simple, rapide et economique de !'index colorimetrique du bois. Des photographies en couleur illustrent ces differences.
